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1
CONCRETE VIBRATOR HEAD

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based on U.S. Provisional Application
Ser. No. 61/462,254, which was filed on Jan. 31, 2011, and is
entitled “Improved Concrete Vibrator Head”, the disclosure
of which is hereby incorporated by reference and on which
priority is hereby claimed.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to tools and equip-
ment used in the construction industry, and more specifically
relates to devices for mixing and consolidating concrete.
Even more specifically, the present invention relates to con-
crete vibrators.

2. Description of the Prior Art

In the construction industry, it is frequently necessary to
lay a large area of concrete. Concrete is a mixture of cement,
sand and stone. Lime is an ingredient in cement, and water is
added to the mixture to form a mix or slurry.

After the wet concrete has been poured, it is common
practice in the industry to vibrate the concrete. The ingredi-
ents of concrete do not flow easily. Concrete vibrators are
introduced into the mix and send out shock waves. The shock
waves unlock the ingredients and allow the concrete mix to
flow while moving the entrapped air out. Concrete vibrators
are used to consolidate the concrete and remove air pockets
and voids which would otherwise compromise the strength
and integrity of the hardened concrete.

Conventional concrete vibrators are well known in the art,
such as described and shown in Applicant’s U.S. Pat. No.
6,811,297 (Oswald) and U.S. Patent Application Publication
No. 2002/0131323 (Oswald), the disclosure of each of which
is incorporated herein by reference.

When a concrete vibrator is lowered into poured wet con-
crete to consolidate it, and vibrated at a frequency of about
10,000 to about 12,000 vibrations per minute, it was discov-
ered by the inventor herein that the nose or front end of the
concrete vibrator head pushes the concrete away faster than it
can flow back. More specifically, as the vibrator head sinks
into the wet concrete, it drills a hole in proportion to the
diameter of the head and the total height of the vibration’s
amplitude. Wet concrete has high viscosity and is slow to
move and make contact with the vibrator head to close the
hole drilled by the head. This results in only a small portion
(i.e., the front end) of the vibrator head coming in contact with
the concrete to effectively vibrate the mix.

Physical evidence by examining a worn vibrator head
shows that the nose (front end) is worn, while a short distance
back from the nose, there appears to be little or no wear. This
demonstrates that the vibrator head has little contact with the
abrasive wet concrete. The result is that most of the shock
waves are developed from the front of the vibrator head.

OBIJECTS AND SUMMARY OF THE
INVENTION

It is an object of the present invention to provide an
improved concrete vibrator head.

It is another object of the present invention to provide a
vibrator head for consolidating concrete which works more
effectively to consolidate concrete than conventional vibrator
heads.
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2

In one form of the present invention, an improved concrete
vibrator head includes an elongated body having a front end
and a back end situated axially opposite the front end. The
back end of the vibrator head is attached to a rotating shaft
which causes the vibrator head to vibrate at a desired vibra-
tion frequency. In the improved vibrator head, the elongated
body is tapered from the front end to approximately halfway
towards the back end. This taper may be defined by a con-
tinuous straight line slope of the outer surface of the elongated
body, or a stepped slope, in other words, a series of intercon-
nected cylindrical portions of the elongated body which
increase in diameter from the front end to approximately
midway on the elongated body of the vibrator head.

In addition, in another form of the present invention, the
improved concrete vibrator head may have a similar taper to
that of the front end extending from the back end to the
midway or halfway point of the elongated body, either with a
straight line slope or a stepped slope.

The improved concrete vibrator head, with its tapered elon-
gated body, may be formed with either a tapered steel core, or
a tapered or untapered steel core covered with a tapered
rubber, plastic or urethane covering.

These and other objects, features and advantages of the
present invention will be apparent from the following detailed
description of illustrative embodiments thereof, which is to
be read in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a cross-sectional view of a conventional concrete
vibrator head.

FIG. 2 is a side view depiction of the improved concrete
vibrator head formed in accordance with the present inven-
tion and exhibiting a straight line slope or taper on its outer
surface.

FIG. 3 is a side view depiction of the improved concrete
vibrator head formed in accordance with the present inven-
tion and exhibiting a stepped slope or taper on its outer sur-
face.

FIG. 4 is a more detailed cross-sectional view depiction of
the improved concrete vibrator head formed in accordance
with the present invention and exhibiting a straight line slope
or taper on its outer surface.

FIG. 5 is a more detailed cross-sectional view depiction of
the improved concrete vibrator head formed in accordance
with the present invention and exhibiting a stepped slope or
taper on its outer surface.

FIG. 6 is a detailed cross-sectional view depiction of the
improved concrete vibrator head constructed in accordance
with another form of the present invention and exhibiting a
straight line slope or taper on its outer surface.

FIG. 7 is a detailed cross-sectional view depiction of the
improved concrete vibrator head constructed in accordance
with another form of the present invention which is similar in
many respects to the vibrator head shown in FIG. 6, except
exhibiting a stepped slope or taper on its outer surface.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

As can be seen in FIG. 1 of the drawings, a conventional
concrete vibrator head 1 includes an elongated body 2 having
a front end 4 and a back end 6 situated axially opposite the
front end 4. The elongated body 2 on its front end 4 is slightly
cone-shaped to more easily penetrate the wet poured con-
crete. The back end 6 of the vibrator head 1 includes an
exteriorly threaded shaft 8, which is received by an interiorly



US 9,095,991 B2

3

complementary threaded bore of a flexible shaft 10 (see
FIGS. 4 and 5), whose other axial end is connected to a drive
motor (not shown) to cause the flexible shaft 10 to rotate
which, in turn, causes the vibrator head 1 to vibrate at a
desired frequency.

More specifically, the conventional vibrator head 1
includes an elongated body 2 defined by a tubular steel core
12 and an outer covering 14. The steel core 12 has a substan-
tially constant diameter along the axial length thereof, except
at its forward most end 16, where it is formed into the shape
of'a cone or truncated cone, or is rounded in shape. This steel
core 12 is covered with a rubber, plastic or urethane covering
14 which conforms to the shape of the steel core and has,
therefore, also a constant diameter along its length, except
where it covers the forward most end 16 of the steel core 12,
where it is formed also with a conical, truncated conical or
rounded shape.

Within the interior bore of the tubular steel core 12 is
situated an eccentric (such as an axially off center weight) 20,
which rotates with rotation of the flexible shaft 10 to cause the
vibrator head 1 to move radially and vibrate. This vibration
transmits shock waves through the poured concrete which
help to consolidate the poured concrete and remove any air
pockets and voids therefrom.

It has been found by the inventor herein that contact
between the vibrator head 1 and the wet concrete appears to
be limited to the front end, or nose, 4 of the vibrator head
when the head is vibrated. This is because of the consistency
of'the wet concrete, as the vibrator head 1 pushes the concrete
away from the outer surface of the elongated body 2 faster
than it can flow back. Thus, only a small portion, i.e., the nose
or front end 4 of the vibrator head 1, effectively vibrates the
concrete mix. A solution to this problem is a tapered vibrator
head, which will result in constant contact with the wet con-
crete as the head moves down into the concrete mass.

Accordingly, the inventor herein has improved upon the
conventional concrete vibrator head, the improved vibrator
head 30 being shown by way of example in FIGS. 2-5 of the
drawings. More specifically, and as shown in FIGS. 2 and 4 of
the drawings, the improved vibrator head 30 may include a
straight line, continuous slope or taper of its outer wall or
surface 32 over the front portion of the elongated body that
extends from near the front end or nose 4 to approximately the
midpoint 34 of the elongated body 2 such that the diameter of
the elongated body 2 near the front end or nose 4 thereof is
less than the diameter of the elongated body measured at
about the midpoint 34 of the elongated body. In a further
preferred embodiment, the elongated body 2 of the improved
concrete vibrator head 30 may include a reverse continuous
slope or taper on its outer surface 32 over the back portion of
the elongated body, that is, from about the midpoint 34 of the
elongated body 2 where the diameter thereof is greatest,
toward a relatively smaller diameter back end 6, as shown in
the drawings.

The preferred angle of taper or slope a of the outer surface
32, as shown in FIGS. 2-5 of the drawings, would be selected
to correspond with the amplitude of the vibrations from the
front end 4 to the midpoint 34 of the elongated body 2. If, for
example, it is envisioned to vibrate the head 30 at an ampli-
tude that would cause a conventional vibrator head 1, such as
shown in FIG. 1, to create a %4 inch gap in the wet concrete
surrounding the head, then the preferred angle of taper a of the
front half portion of the elongated body 2 of the improved
vibrator head 30 would be, perhaps, about 10 degrees, mea-
sured as an exterior angle on the outer surface 32 of the
elongated body 2 from the midpoint 34 thereof toward the
nose 4 (see FIGS. 2 and 3). If, however, it is required to vibrate
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the head at an even greater amplitude such that a conventional
vibrator head 1, vibrating with this amplitude, would cause a
V4 inch gap to form in the wet concrete surrounding the head,
then it is preferred to form the front half portion of the elon-
gated body 2 of the improved vibrator head 30 with a greater
angle of taper or slope, such as about 15 degrees. Thus, it is
envisioned the angle of slope a may range from about 5° to
about 20° over the front portion of the elongated body 2.
When the front half portion of the elongated body 2 of the
improved concrete vibrator head 30 is formed with such a
taper, contact between the poured wet concrete and the outer
wall 32 of the vibrator head during operation will be maxi-
mized as the vibrator head 30 is pushed in a forward direction
in the concrete. Also, with a similar but reverse angle of taper
13 provided to the rear half portion of the elongated body 2 of
the vibrator head 30, contact between the rear half portion of
the vibrator head and the poured wet concrete will also be
maximized as the vibrator head 30 is pulled in a reverse
direction in the concrete which is opposite the forward direc-
tion.

FIGS. 2 and 4 illustrate an embodiment of the improved
concrete vibrator head 30 in which the outer surface or wall
32 of the elongated body 2 is formed with an axially continu-
ous, straight line slope from near the nose 4 to the midpoint 34
and from the midpoint to at least near the back end 6. How-
ever, in an alternative form of the present invention shown in
FIGS. 3 and 5 of the drawings, the vibrator head 30 may be
formed with a series of increasing diameter portions 36 from
near the front end 4 of the elongated body 2 to about the
midpoint 34 thereof, where the elongated body 2 would have
the greatest diameter, and, preferably, in a reverse direction
with decreasing diameter portions 8 from about the midpoint
34 of the elongated body 2 to at least near the back end 6
thereof, to define the outer wall or surface 32 of the elongated
body 2 with a stepped slope or taper. The overall angle of
slope a of the stepped outer wall or surface 32 of the elon-
gated body 2 of the vibrator head 30 will, like the straight line
sloped outer surface 32 of the vibrator head shown in FIGS. 2
and 4, depend on the amplitude of vibrations in the concrete
caused by the vibrator head 30 and the degree to which the wet
concrete is displaced by the operation of the vibrator head. It
is envisioned that the angle of slope p of the back portion of
the elongated body may also be about 10° or about 15°, or
may be in the range of about 5° to about 20°.

As mentioned previously, the elongated body 2 of the
vibrator head 30 could be formed with only a steel or metal
tubular core 12 which is tapered as described herein, the outer
surface of which contacts the concrete. Alternatively, the steel
core 12 could be either tapered or have a constant diameter
along its axial length, and include a covering 14 of plastic,
rubber, urethane or like material situated on the outer surface
of the steel or metal core 12, where the covering’s outer
surface 32 is formed with the taper described herein, as shown
in FIGS. 4 and 5 of the drawings.

It is envisioned that, when the steel core 12 of the vibrator
head 30 is sheathed with the rubberized covering 14, the
covering 14 includes apertures or openings 35 passing there-
through, which function as suction cups to hold wet concrete
tight against the vibrating metallic core, as described in the
aforementioned U.S. Patent Application Publication No.
2002/0131323, but also help in cooling the steel core 12 by
allowing the cooler, wet concrete to contact the core.

It should be noted that the vibrator head 30 of the present
invention preferably further has the structure of the conven-
tional vibrator head 1 shown in FIG. 1, including the eccentric
20, bearings 40 situated within the bore of the core 12 near
opposite axial ends thereof, oil seal or seals 42, threaded shaft
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8 for attachments to flexible shaft 10, and other internal com-
ponents, and a conical, truncated conical or rounded nose 4,
except for the shape of the elongated body 2 and any other
differences described herein.

Since most vibrator operators allow the vibrator head to
sink into the concrete under its own weight, the downward
motion is slow. The withdrawal of the vibrator head is much
faster, since there is a tendency to yank the vibrator head
quickly out of the wet concrete. Therefore, in another pre-
ferred form of the present invention, the improved vibrator
head 30 may be formed with an outer surface 32 having a
slope that is lower in the downward direction or front portion
of'the head than in the upward direction or back portion of the
head closer to the back end 6 where the flexible shaft 10 is
attached.

More specifically, and as can be seen in FIGS. 6 and 7 of the
drawings, the slope of the outer surface 32 of the elongated
body 2 need not change at the midpoint 34, as shown in the
embodiments of FIGS. 2-5. Rather, the taper or slope of the
outer surface 32 over the front portion of the elongated body
2 may extend beyond the midpoint 34 of the elongated body
2 to alocation 37 on the elongated body which is closer to the
back end 6 of the elongated body. At this location on the outer
surface 32 of the elongated body 2, that is, where the front
portion meets the back portion, the slope over the back por-
tion of the elongated body may reverse from that of the front
portion and continue towards the back end 6 of the elongated
body, with the slope over the back portion of the elongated
body 2 being greater than that of the outer surface 32 over the
front portion of the elongated body.

Thus, the slope of the outer surface 32 of the elongated
body 2 may increase from near the nose or front end 4 of the
elongated body to a location 37 which is situated beyond the
midpoint 34 of the elongated body and closer to the back end
6. This location 37 where the front taper ends is preferably
situated at about three-quarters, or about 75 percent, of the
axial length of the elongated body 2 of the vibrator head 30,
measured from the nose 4 of the elongated body, but in
another preferred form of the present invention, could be
situated between about five-eighths, or about 62.5 percent, to
about seven-eighths, or about 87.5 percent, of the axial length
of the elongated body 2 measured from the nose 4 thereof.
FIG. 6 shows an embodiment of the vibrator head 30 in which
the elongated body 2 has an outer surface or wall 32 formed
with an axially continuous, straight line slope from near the
nose 4 to the location 37 at the juncture of the front portion
and the back portion on the outer surface 32, and again with a
reverse continuous slope from this location 37 to the back end
6 of the elongated body 2, which structure is similar to that of
the vibrator head 30 shown in FIGS. 2 and 4. FIG. 7 shows an
embodiment of the vibrator head 30 which is very similar to
that shown in FIGS. 3 and 5, and which is formed with a series
of'increasing diameter portions 36 from near the frontend 4 of
the elongated body 2 to the front portion/back portion junc-
ture location 37 on the outer surface 32, near where the
elongated body 2 would have the greatest diameter, and,
preferably, having decreasing diameter portions 38 on the
outer surface 32 of the elongated body from the front portion/
back portion juncture location 37 thereon to the back end 6
thereof. The location 37 where the front portion meets the
back portion on the elongated body 2 in the stepped embodi-
ment shown in FIG. 7 is at the same preferred location on the
outer surface 32 of the elongated body 2 as described previ-
ously with respect to the axially continuous, straight line
slope embodiment of the vibrator head 30 shown in FIG. 6 of
the drawings, that is, preferably at the three-quarter location
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or within a range of about five-eighths to about seven-eighths
from the front end of the elongated body 2.

With the embodiments of the vibrator head 30 shown in
FIGS. 6 and 7, it is envisioned that the angle of slope o of the
outer surface 32 over the front portion of the elongated body
2 is about 5°, and the angle of slope p of the outer surface 32
over the back portion of the elongated body is between about
10° and about 15°.

Itshould be understood that the taper or slope over the front
portion of the elongated body 2 and the taper or slope over the
back portion of the elongated body may vary depending on
the conditions of concrete stiffness and size of the vibration
head 30. The objective is to have the concrete always be in
constant contact as much as possible with the vibrator head.

The improved concrete vibrator head of the present inven-
tion, formed with the straight line or stepped taper or slope,
will tend to be in contact with the wet concrete along a greater
axial length thereof than with conventional vibrator heads.
Thus, more vibrations are transmitted by the vibrator head
into the concrete, which will improve the consolidation of the
concrete and further facilitate the removal of air pockets and
voids therefrom.

Although illustrative embodiments of the present invention
have been described herein with reference to the accompany-
ing drawings, it is to be understood that the invention is not
limited to those precise embodiments, and that various other
changes and modifications may be effected therein by one
skilled in the art without departing from the scope or spirit of
the invention.

What is claimed is:

1. A concrete vibrator head, which comprises:

an elongated body having a front end and a back end

situated axially opposite the front end, and an outer
surface situated between the front end and the back end,
the outer surface having a continuously varying diam-
eter over the axial length thereof between the front end
and the back end of the elongated body, the elongated
body defining an interior bore;

means situated at the back end of the elongated body for

connecting the elongated body to a flexible rotatable
shaft; and

a rotatable eccentric situated within the interior bore of the

elongated body, the eccentric, when rotated, causing the
elongated body to move radially and to vibrate, the elon-
gated body, when moving radially and vibrating, trans-
mitting shock waves into a volume of a concrete mixture
into which the concrete vibrator head is placed;
wherein the outer surface includes a front sloping segment
having a conical shape and a back sloping segment hav-
ing a conical shape and being axially adjacent the front
sloping segment, the front sloping segment of the outer
surface meeting the back sloping segment of the outer
surface at a common circumferential line on the outer
surface of the elongated member, the front sloping seg-
ment of the outer surface having a forward taper which
slopes at a first fixed angle over the entire length of the
front sloping segment in that the diameter of the outer
surface over the front sloping segment continuously
decreases linearly in diameter in a direction from the
common circumferential line toward the front end of the
elongated body, the back sloping segment of the outer
surface having a rearward taper which slopes at a second
fixed angle over the entire length of the back sloping
segment in that the diameter of the outer surface over the
back sloping segment continuously decreases linearly in
diameter in a direction from the common circumferen-
tial line toward the back end of the elongated body; and
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wherein, when the concrete vibrator head is placed in the
volume of the concrete mixture and the elongated body
thereof is caused to vibrate, the front sloping segment of
the concrete vibrator head contacts and transmits shock
waves into the volume of the concrete mixture when the
concrete vibrator head is moved in the concrete mixture
in a first direction, and the back sloping segment of the
concrete vibrator head contacts and transmits shock
waves into the volume of the concrete mixture when the
concrete vibrator head is moved in the concrete mixture
in a second direction which is opposite the first direction.

2. A concrete vibrator head as defined by claim 1, wherein
the forward taper of the front sloping segment of the outer
surface is about 10 degrees.

3. A concrete vibrator head as defined by claim 1, wherein
the forward taper of the front sloping segment of the outer
surface is about 15 degrees.

4. A concrete vibrator head as defined by claim 1, wherein
the rearward taper of the back sloping segment of the outer
surface is about 10 degrees.

5. A concrete vibrator head as defined by claim 1, wherein
the rearward taper of the back sloping segment of the outer
surface is about 15 degrees.

6. A concrete vibrator head as defined by claim 1, wherein
the location of the common circumferential line on the outer
surface of the elongated body where the front sloping seg-
ment meets the back sloping segment is axially situated about
midway on the elongated body.

7. A concrete vibrator head as defined by claim 1, wherein
the elongated body includes a tubular metal core, the outer
surface of the elongated body being situated on the tubular
metal core.

8. A concrete vibrator head as defined by claim 1, wherein
the elongated body includes a tubular metal core and an outer
covering which covers at least a portion of the tubular metal
core, the outer surface of the elongated body being situated on
the outer covering.

9. A concrete vibrator head as defined by claim 1, wherein
the location of the common circumferential line on the outer
surface of the elongated body where the front sloping seg-
ment meets the back sloping segment is axially situated about
three-quarters of the axial length of the elongated body mea-
sured from about the front end thereof.

10. A concrete vibrator head as defined by claim 9, wherein
the forward taper of the front sloping segment of the outer
surface is about 5 degrees.

11. A concrete vibrator head as defined by claim 9, wherein
the rearward taper of the back sloping segment of the outer
surface is between about 10 degrees and about 15 degrees.

12. A concrete vibrator head as defined by claim 1, wherein
the location of the common circumferential line on the outer
surface of the elongated body where the front sloping seg-
ment meets the back sloping segment is axially situated in the
range of about five-eighths to about seven-eighths of the axial
length of the elongated body measured from about the front
end thereof.

13. A concrete vibrator head as defined by claim 12,
wherein the forward taper of the front sloping segment of the
outer surface is about 5 degrees.

14. A concrete vibrator head as defined by claim 12,
wherein the rearward taper of the back sloping segment of the
outer surface is between about 10 degrees and about 15
degrees.

15. In combination:

a volume of a concrete mixture; and

a concrete vibrator head immersed in the volume of the

concrete mixture and movable therein in a first direction
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and in a second direction which is opposite the first
direction, the concrete vibrator head comprising:

an elongated body having a front end and a back end
situated axially opposite the front end, and an outer
surface situated between the front end and the back end,
the outer surface having a continuously varying diam-
eter over the axial length thereof between the front end
and the back end of the elongated body, the elongated
body defining an interior bore;

means situated at the back end of the elongated body for
connecting the elongated body to a flexible rotatable
shaft; and

a rotatable eccentric situated within the interior bore of the
elongated body, the eccentric, when rotated, causing the
elongated body to move radially and to vibrate, the elon-
gated body, when moving radially and vibrating, trans-
mitting shock waves into the volume of the concrete
mixture in which the concrete vibrator head is
immersed;

wherein the outer surface includes a front sloping segment
and a back sloping segment axially adjacent the front
sloping segment, the front sloping segment of the outer
surface meeting the back sloping segment of the outer
surface at a common circumferential line on the outer
surface of the elongated member, the front sloping seg-
ment of the outer surface having a forward taper in that
the diameter of the outer surface over the front sloping
segment continuously decreases in diameter in a direc-
tion from the common circumferential line toward the
front end of the elongated body, the back sloping seg-
ment of the outer surface having a rearward taper in that
the diameter of the outer surface over the back sloping
segment continuously decreases in diameter in a direc-
tion from the common circumferential line toward the
back end of the elongated body; and

wherein, when the concrete vibrator head is immersed in
the volume of the concrete mixture and the elongated
body thereof is caused to vibrate, the front sloping seg-
ment of the concrete vibrator head contacts and trans-
mits shock waves into the volume of the concrete mix-
ture when the concrete vibrator head is moved in the
concrete mixture in the first direction, and the back
sloping segment of the concrete vibrator head contacts
and transmits shock waves into the volume of the con-
crete mixture when the concrete vibrator head is moved
in the concrete mixture in the second direction which is
opposite the first direction.

16. A method of consolidating a volume of a concrete

mixture, which comprises the steps of:

immersing a concrete vibrator head in the volume of the
concrete mixture, the concrete vibrator head including:

an elongated body having a front end and a back end
situated axially opposite the front end, and an outer
surface situated between the front end and the back end,
the outer surface having a continuously varying diam-
eter over the axial length thereof between the front end
and the back end of the elongated body, the elongated
body defining an interior bore;

means situated at the back end of the elongated body for
connecting the elongated body to a flexible rotatable
shaft; and

a rotatable eccentric situated within the interior bore of the
elongated body, the eccentric, when rotated, causing the
elongated body to move radially and to vibrate, the elon-
gated body, when moving radially and vibrating, trans-
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mitting shock waves into the volume of the concrete
mixture into which the concrete vibrator head is
immersed;

wherein the outer surface includes a front sloping segment

and a back sloping segment axially adjacent the front
sloping segment, the front sloping segment of the outer
surface meeting the back sloping segment of the outer
surface at a common circumferential line on the outer
surface of the elongated member, the front sloping seg-
ment of the outer surface having a forward taper in that
the diameter of the outer surface over the front sloping
segment continuously decreases in diameter in a direc-
tion from the common circumferential line toward the
front end of the elongated body, the back sloping seg-
ment of the outer surface having a rearward taper in that
the diameter of the outer surface over the back sloping
segment continuously decreases in diameter in a direc-
tion from the common circumferential line toward the
back end of the elongated body;

5
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rotating the eccentric within the interior bore of the con-

crete vibrator head to cause the elongated body to move
radially and to vibrate, the radially moving and vibrating
elongated body transmitting the shock waves into the
volume of the concrete mixture in which the concrete
vibrator head is immersed;

moving the concrete vibrator head in the volume of the

concrete mixture in a first direction, wherein the front
sloping segment of the concrete vibrator head contacts
and transmits shock waves into the volume of the con-
crete mixture; and

moving the concrete vibrator head in the volume of the

concrete mixture in a second direction which is opposite
the first direction, wherein the back sloping segment of
the concrete vibrator head contacts and transmits shock
waves into the volume of the concrete mixture.

#* #* #* #* #*



